Conclusion: Taking into account these results can contribute to increasing completion rates in medical education graduate programs. System-3 Heidelberg University, Medical Faculty, Center of atic outcomes research leads, moreover, to quality assurance. Such
Background
The increased significance of didactic aspects in medical education in recent decades has also led to the development of special postgraduate programs [1] , [2] , [3] , [4] . In 2013, already 121 study programs in medical education were offered internationally. The onset of this development in the German-speaking countries occurred with a certain delay. In 1996, a two-year postgraduate "Master of Medical Education" (MME) program, was established at the University of Bern in Switzerland [5] ; in 2004, then followed the establishment of the German MME program. The Medical Faculty Association (MFT) is patron for the German MME course, which is administered and managed at Heidelberg University [6] , [7] . In this two-year postgraduate part-time study program, participants take eight one-week classroom modules, each involving a follow-up assignment. Each module involves preliminary and follow-up tasks as well as proof of performance for the specific module; the total ECTS points for the modules is 36 points. In addition, in the first year, students prepare a project (9 ECTS points) on the improvement of instruction at their own faculties; and in the second year, they write a master's thesis (15 ECTS points) on an educational research project concerning a generalizable scientific problem It is not possible to successfully complete the program without submitting a master's thesis [7] . Besides commonalities, there are also considerable differences between the various medical education programs with respect to organization, structure and core contents [8] , [9] , [10] , [11] . In 2016, the World Federation for Medical Education (WFME) first formulated standards in which criteria and mechanisms for evaluating these programs were formulated [12] . These standards pointed, among other things, to the fact that completion rates represent an important outcome criterion [12] . In the German MME program, the completion rates were around 72% for the first four classes. Up to date, however, detailed studies on what factors influence the completion rates in postgraduate medical education programs have been lacking [13] . It can be assumed that a series of different factors come into consideration [14] . In the case of sociodemographic factors, possible age-or sex-specific differences could play a role, for example. In addition, individual, external and program-immanent parameters can be taken into account. Individual factors are, in particular, the abilities or capacity of participants to fully meet the demands of the study program. External factors include, above all, infrastructure and supporting measures at the home faculties. Individual and external factors should, moreover, be considered in relation to the program-immanent characteristics. The hypothesis is put forward that successful completion of studies is significantly influenced, both negatively and positively, by several of such factors. The data from the German program is analysed, in order to provide an objective basis for this hypothesis.
Methods
The study of the influencing factors was combined with two other thematic complexes in a joint project on outcomes research concerning the MME program. These other thematic complexes concerned career and development of the graduates, as well as professional and personal inhibiting factors. A common catalogue of questions was conceived for a semi-structured online survey. The questionnaire mainly consists of closed questions and has some free text elements. Already validated and established scales, like KarMed, the Graduate Survey Cooperation Project (KOAB) questionnaire of the International Centre for Higher Education Research (INCHER) Kassel , and the E-PROM project questionnaire (funded by the German Federal Ministry of Education and Research-BMBF), were partially drawn upon here [15] , [16] , [17] . In a multi-stage process, the questionnaire was discussed, modified and tested by six current students and graduates of the program. The final version of the questionnaire comprised 90 individual questions, of which 35 items dealt with sociodemographic and professional information, 21 items with the MME master's thesis, 11 items with professional and personal inhibiting factors, and 23 items with career and development opportunities of the MME graduates (see supplemental data). 35 questions from the general part and 21 questions from the section on the master's thesis were used for the present study. The study was approved by the ethics committee of the Medical Faculty of Heidelberg University. 246 former students from classes 1-10 (2004/05 to 2013/14 from the Heidelberg University) were invited by e-mail to participate in the study; the study was conducted using the "LimeSurvey" survey tool and was open for a period of six weeks (18/04-29/05/2016). Data entry took place using pseudonyms and was monitored by the program's administrative office. In addition, with the consent of the participants, internal comparative data was gathered for cohorts 1-10 and used for purposes of validation. Statistical analysis of the collected data was conducted using the free R environment (Version 3.4.3). Besides a descriptive analysis, this comprises an assessment of potential influencing factors on the completion of studies in form of the submission of the master's thesis. Since we do not only have the information about 'submitted / not submitted' but also on the individual submission dates, our analysis accounts for these temporal aspects. Therefore, we apply time-to-event analysis using log-rank tests and Kaplan-Meier curves. Both are common techniques used to identify differences in events -in our case submission of the master thesis -over the observation period among groups [18] , [19] . Due to the limited number of observations and the data structure of missing information [20] , further multivariate analysis techniques -like, for example, Cox regression [21] , [22] -were not applicable.
Results

Participation rate and time until submission of the master's thesis
157 of the 246 former students participated in the survey (response rate of 63.8%). At least 11 and at most 20 participants were represented from every class. 109 participants (70.8%) had submitted a master's thesis, whereas 45 participants (29.2%) had not completed their studies by submitting a master's thesis (no response for 3 participants). Submission of the master's thesis was equated with a successful completion of studies; only 4 of 246 participants were eliminated during the module phase. Figure 1 displays the distribution of the individual submissions of master thesis over time and cohorts. The shortest period of time was the immediate submission at the end of studies and the longest period of time -so far -was 72 months, i.e. six years. All in all, no clear pattern can be discerned, indicating the need for analysing further influencing factors.
Sociodemographic factors and internal validity
100 men (64.5%) and 55 women (35.5%) took part in the survey (see table 1; no response for 2 participants). Participants were between 27 and 61 years old at the start of their studies; the average age was 42.2 years. The comparative data for the total cohorts 1-10 (n=246) were similar (see table 1 ). 104 out of 151 participants (68.8%) were married, 15.9% lived with partners (n=24), and 15.3% were single, divorced or widowed (n=23). In our analysis, we found no significant effects for the sociodemographic factors and the submission of the master's thesis (see table 2).
Individual factors with regard to completion of the master's thesis
With respect to the highest academic degree obtained at the start of studies, there was, at 53.3%, a majority of participants with a doctorate (81 of 152) and 36.2% with the with additional habilitation (post-doctoral lecturing qualification; n=55). In the case of 73.2%, advanced studies of the participants were in medicine (112 of 153), whereas dentists (n=17), at 11.1%, and other fields of study were less frequently represented. 79.5% of the participants were working in a clinical specialization (89 of 112). 75.7% of the participants had turned in the project work (115 of 152). The comparative data for the total cohorts 1-10 (n=246) displayed similar results. Of the 108 participants who completed the master's thesis, all but two participants had turned in all eight follow-up assignments. By contrast, of the 49 participants who did not complete the master's thesis, in 26 cases at least one follow-up assignment was missing.
The large majority (66.4%) of the participants responded that the choice of topic derived from an idea of their own (95 of 143). With respect to the degree of difficulty, participants responded that in almost half of the cases (48.3%), the choice of topic was made easily or rather easily (72 of 149). For 32.8% of the participants, the choice of topic was difficult or rather difficult (n=49). More than half of the participants (63.7%) retained the originally chosen topic (86 of 135). 26 participants (19.2%) changed the topic once; 23 participants (17.0%) changed topic several times. With respect to the study design used, it was shown that in 72.1% of cases (98 of 136), the study design was conceived in the sense of a "clarification" ("Why or how did it work?"; [23] ) or "justification study" ("Did it work?"; [23] ), whereas purely descriptive studies ("What was done?"; [23] ), at 27.9% (n=38), were less frequently represented. 55 of 157 participants (35.0%) indicated that they completed their master's thesis in the period of time originally planned. 53 participants (33.8%) had published their master's thesis. 50 published master's theses could be subjected to a more detailed evaluation. In the case of 3 participants, the publication details were not sufficiently comprehensible. 60% of the publications (n=30) took place in specifically education-related journals (GMS Journal for Medical Education (n=15), BMC Medical Education (n=4), European Journal of Dental Education (n=4), Medical Teacher (n=3), Advances in Health Sciences Education (n=1), Advances in Physiology Education (n=1), Medical Education (n=1), Patient Education and Counseling (n=1). In half of the cases (n=15), publication took place in a journal with an impact factor. The latter was between 0.96 and 3.18 and 0.81 on average (including publications with no impact factor). 20 participants (40%), on the other hand, published in a journal of their own specialization (e.g., Anesthesiology, Annals of Anatomy, Journal of Surgical Research, Resuscitation) or thematically-related interdisciplinary journals (The Journal of Medical Internet Research). In these cases, publication only took place in journals with an impact factor. This factor was between 0.14 and 5.12 and 1.93 on average. The time-to-event analysis (Table 2) showed that participants with a higher academic degree (doctorate or Habilitation) turned in a master's thesis more frequently than participants with a first degree (master or diploma) or who have passed a state examination. A strong association was observed between turning in the project work and submitting the master's thesis. Further influence could be observed with respect to the issue of topic choice. Participants who had little difficulty in choosing a topic or were not in need for a change of topic had more frequently submitted their master's thesis. With respect to study design, a "clarification" or "justification study" was more frequently represented among participants who completed their master's thesis as compared to a "descriptive study." Figure 1 : Distribution across the individual cohorts of the time until submission of the master's thesis following the end of studies. As a "censoring effect" might limit information on the later cohorts, we also display the maximum time between the respective end of study and completion of the survey. , the hindrance caused by other professional projects was much higher (89 of 142). In the case of the factor "hindrance due to a change in professional activity", 19.6% of the participants (25 of 127) completely or largely agreed. In the case of the factor "hindrance due to one's own illness or the illness of close relations", at 9.2%, the share of complete or large agreement was small (12 of 130). The factor "hindrance due to parenthood" proved to be more significant: here the share of complete or large agreement was 19.3% (25 of 129). In the case of over one-third of all participants (37.4%), a long-term interruption (>1 year) of work on the master's thesis occurred (52 of 139). A strong association between failure to submit the master's thesis and a long-term interruption of work on the master's thesis was noticed (see figure 2 ). In addition, hindrances due to other professional projects and a change of professional activity, as well as delays caused by parenthood, exhibit a negative impact on the submission of the master's thesis. The inhibiting influence is also significant for both teaching-related and nonteaching-related research activity.
Development over time
The previous sections discussed the descriptive findings (see table 1 ) alongside the time-to-event analysis results of log-rank tests (see table 2 ). The later assessments on differences in submission rates over the observation period among groups can be visualized very well using Kaplan-Meier curves [19] . For reasons of conciseness, we restrict the following illustration to two of the most influential aspects: the submission of the project work (positive influencing factor) and a long-term interruption (negative influencing factor). Figure 2 and figure 3 emphasize clearly the according associations in case of both a failure to turn in the project work (see figure 2 ) or a longer-term interruption of work on the master's thesis (see figure 3 ).
Discussion
Presently, there are only a few studies on the outcome of postgraduate programs in medical education available [8] , [24] , [25] . An informative analysis and assessment of such programs of study is necessary, in order to evaluate their significance for the professional development of the participants [26] and to be able to respond to current developments with appropriate modifications [13], [27] . In the present survey on the outcome of the MME Germany program, it was possible to achieve a participation rate of 63.8%, which is higher than in comparable studies [c.f. [24] ]. The comparative data for the total cohorts 1-10 with regards to sex, age, specialization, and highest academic degree obtained at the start of studies was highly consistent with the data for the survey participants. The distribution of the participants from the individual cohorts displayed a largely equal distribution. Of the 157 participants, 69.4% submitted a master's thesis; the submission rate was thus roughly similar to the completion rates for the first four classes. It can thus be assumed that the field of participants is representative for the program. Significant differences were observed for the time-point of submission of the master's thesis. Thus the question arises which factors influence the outcome criterion of the completion rates and to what extent. With respect to the sociodemographic factors, no significant correlations to the submission of the master's thesis could be observed. With respect to the individual factors, significant differences were found in the case of the highest academic degree obtained as well as turning in the project work. It should be kept in mind here that the project workwas supposed to be prepared during the intensive phase of the program. This suggests that the deficiencies indicate an excessive burden or insufficient structuring and self-organization of the participants [13], [14] . If these traits are only developed to a limited degree among participants in medical education programs that are pursued in parallel with one's profession, the successful completion of the master thesis can represent a substantial challenge. Considerably inhibiting situations can arise especially when unfavourable external factors (e.g., insufficient support at the home faculty) or other factors (e.g., major professional or private life events) come into play at the same time. In order to avoid a failure to meet this challenge, the structuring of one's own work tasks or insight into a greater need for support, and the implementation of the latter, are urgently required [13], [14] . Little difficulty in choosing the topic of the master's thesis and the selection of the study design likewise displayed significant correlations with a successful completion of studies. This could indicate that participants who make a realistic choice of topic also tend to be able to implement a realistic project plan and submission of the thesis. By contrast, a change of topic had a significantly adverse impact on the probability of turning in the thesis. This highlights that already the choice of topic and study design should be made with care and in light of a critical assessment of feasibility, in order to avoid a later change of topic -which is also one of the most important criteria for abandoning studies in the case of medical doctorates [28] . Ideally, the conception of the master's thesis is already combined with planning for a publication and possibly even with the acquisition of external funding. After all, around 10% of the participants succeeded in combining the master's thesis with the acquisition of external funding. Students should also avail themselves of early advising by experienced researchers in education, since, despite many years of professional and publishing activity at the start of studies, they often have only limited experience in the field of educational research. Some of the participants already took advantage of this opportunity, as expressed in the fact that at least 31.8% of the master's theses were published in peer-reviewed journals.
The majority of the publications took place in specifically education-related journals. But several participants (12.7%) also displayed their disciplinary ties by publishing in journals in their own field of specialization, which, on the average, have higher impact-factors than the education journals. This made clear that publication of the master's theses is possible in both specifically educationrelated journals and in field-specific journals. Students may also use the publication for their career ambitions. With respect to the external factors, serious deficiencies in the participant's perceived support by their home faculties is apparent in the descriptive treatment. Both in the provision of temporal resources and in the granting of staff, funding, materials and office space, the share of inadequate or even completely non-existent support was around 50% or higher. In this connection, the failure to grant temporal resources and support in the form of staff and funding also displayed a significant association to the submission of the master's thesis. The few existing publications on the outcome of medical education pro-grams also mention insufficient time, due to a combination of work and study, and conditions at the home institutions as the most important reasons for not completing one's studies [13] . With regard to these external circumstances, it should be noted that at German faculties of medicine, the aspects of medical pedagogy and educational research only have a short tradition up to now and that until just a few years ago, Germany had a considerable need to catch-up with other countries [29] , [30] . The survey participants largely did their studies in this period, such that the survey results reflect the situation at the time. Furthermore, while the number of education-related peer-reviewed journals is constantly increasing, the impact factors for education journals are, for the most part, low. This often makes the publication of the master's theses in disciplinary journals more attractive. In recent years, however, considerable progress could be made in Germany. This gets expressed, among other things, in the fact that university teaching methods courses have become an integral part of concepts of continuing education and advanced training, as well as the fact that professorships and institutions for medical education research and disciplinary teaching methods have been established at several universities [1] . Progress was also apparent in publishing activity [29] , [31] , and in 2015, "National Competence Based Catalogues of Learning Objectives" for medicine (NKML) and dentistry (NKLZ) could be released in Germany [32] . In light of this background, it can be expected that German home faculties will, in the future, accord even greater importance to medical teaching methods and educational research. The result should be greater support for the program participants on the part of the faculties. In considering the program-immanent characteristics, the demands, the organization and the conception of the program have to be taken into account. The program administration initially placed the emphasis on the academic freedom of participants and the scientific rigour of the program [6] . In combination with the lacking prerequisites for implementing the projects, however, it turned out that research-intensive topics often could not be completed, and a change of topic was necessary. At present, only individual reports on completion rates are available, not, however, systematic investigations. Thus, in Maastricht (The Netherlands) the completion rate after more than four years is supposed to be at 93% for at least the first classes [13] . Considering the presently substantial differences in the organization, structure and core contents of medical education programs [8] , [9] , [10] , [11] , it must be assumed that up to now neither the level of requirements nor the completion rates of such programs are comparable or, if they are, then only to a limited extent [33] . Moreover, the criteria for the master's thesis in different programs also exhibit significant differences. When the program was accredited in 2012, it was recommended that efforts should be made to increase completion rates in the future [27] . Since a change in the high level of scientific requirements was not compatible with the basic conception of the program, a modification of the original concept occurred in the program, taking into account participant evaluations. This was combined with greater support from the program administration in the choice of topic and more intensive advising. It included the establishment of a separate, additional start module, clarifying the level of requirements, a master's thesis exchange that was integrated into the homepage, and the introduction of the option for several students to elaborate a master's thesis together. In addition, the master's thesis can be submitted as a publication. Whether or not these measures in fact have success has to be assessed in the coming years by way of further studies on the outcome of the program, including the completion rates -though in the last three years of the study period, positive developments are already becoming apparent. The change process of the program-immanent factors, in the sense of continual quality improvement, is thus by no means completed. The survey also showed that the master's theses of the participants who graduated were submitted, on the average, 18 months after the end of studies. This period of time is even less than the recommended completion date of two years after the end of studies. It could be helpful to transform the hitherto only recommended character of this time frame into an obligatory component of the program requirements, as has, for example, already occurred in Maastricht (The Netherlands) and Bern (Switzerland). In Great Britain, the temporal frame for completing the master's theses is only between six and 12 months [8] .
With respect to the support provided by the supervisor, it was striking that over two-thirds of the participants chose their supervisor via personal contacts, which showed a significant association to the submission of the master's thesis was also apparent. This suggests the already existing experience on the evaluation of adequate advising, which, given the high proportion of participants with doctorates or Habilitation, is entirely understandable. With respect to ensuring timely feedback and the support and competence of the supervisor, a high to very high proportion of the assessments were positive. The few critical assessments indicate, however, that in individual cases, there is still a discrepancy between the competence in the field, which is actually present, and the implementation of the advising. The cause is probably an excessive burden as a result of the simultaneous supervision of too many theses or as a result of other professional demands [28] . It was shown in the analysis that the factor "ensuring timely feedback in advising" is important; this should be more strongly taken into account in the training and selection of the supervisor. The conclusion of an advising agreement can be a valuable instrument for improving the quality of advising [17] ; in it, the rights and obligations of both supervisors and students are already laid down from the start. For this reason, concrete specifications concerning the form of advising in medical education master's theses would also be desirable. Such specifications are already operative in some places [8] , [13] . In order to optimize the support by the supervisors of the master's theses and to ensure the quality of the program, the results of the alumni survey were summarized in a report and sent to the supervisors. With respect to the other factors, a long-term interruption of work on the master's thesis is clearly associated with non-submission of the thesis. This fact should be communicated to the students both in the classroom modules and in the advising. An excessive workload as a result of other professional projects, a change in profession and the start of parenthood could be identified as other hindering or delaying factors.
Conclusion
In the present study, it was possible to identify a number of influencing factors for a successful completion of the Master of Medical Education Germany postgraduate program. These include a higher academic degree, little difficulty in choosing a topic, and retention of the originally chosen topic and study design. Choice of the supervisor via personal contacts and ensuring timely feedback by the supervisor proved to be further positive factors. It was also shown that the provision of temporal, staff and financial resources by the home faculty favours the completion of studies. The failure to turn in the project work and a lengthy interruption of master's work could be identified as critical parameters. The evaluation of the actual success of additional program-immanent support measures should be accompanied by further studies on the program outcome. These findings can contribute to increasing the graduation rates in medical education graduate programs. It is plausible that these results can also be applied to other post-graduate programs, since the issue of graduation rates is also reported for dentistry and other degree programs [34] , [35] , [36] . In order to get more insight in the reasons for not completing the thesis, further research could done by using focus groups and the findings of the research at hand as a starting point. Systematic outcomes research contributes, moreover, to quality assurance in medical education programs and should, in the future, take place in a standardized manner in order to facilitate comparisons between programs. konnte ein enger Zusammenhang zwischen der Abgabe der Projektarbeit und der Einreichung der Masterarbeit festgestellt werden. Ein weiterer Einflussfaktor konnte bei der Problematik der Themenauswahl beobachtet werden. Teilnehmer, die nur geringe Schwierigkeiten bei der Wahl des Themas hatten oder die ihr Thema nicht ändern mussten, hatten häufiger ihre Masterarbeit eingereicht. Hinsichtlich des Studiendesigns waren "clarification studies" oder "justification studies" häufiger unter den Teilnehmern vertreten, die ihre Masterarbeit abgegeben hatten, als im Vergleich zu denen mit "descriptive studies".
Externe Faktoren hinsichtlich der Fertigstellung der Masterarbeit
Hinsichtlich der Unterstützung der Masterarbeit durch die Heimatfakultät (siehe Tabelle 1 
Zeitliche Entwicklung
Vorangehend wurden die deskriptiven Ergebnisse (siehe Tabelle 1) und die Ergebnisse der Ereigniszeitanalyse von Log-Rank-Tests diskutiert (siehe Tabelle 2). Die späteren Einschätzungen der Unterschiede bei den Abgaberaten über den Beobachtungszeitraum hinweg innerhalb der Gruppen können sehr gut unter Verwendung der KaplanMeier-Kurven visualisiert werden [19] . Aus Gründen der Präzision wurde die weitere Darstellung auf die zwei bedeutsamsten Faktoren beschränkt: Abgabe der Projektarbeit (positiver Einflussfaktor) und die längerfristige Unterbrechung (negativer Einflussfaktor). Dabei ist ein deutlicher Zusammenhang zur längerfristigen Unterbrechung der Masterarbeit (siehe Abbildung 2) und zur fehlenden Einreichung der Projektarbeit feststellbar (siehe Abbildung 3).
Diskussion
Zum Outcome von medizindidaktischen postgradualen Studiengängen liegen derzeit nur wenige Studien vor [8] , [24] , [25] . 
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